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the ::~.72o::al sc: euce foundation of 
"■he united states of aj'ek j ca 
and the geological survey of 

THE DEPARTMENT OF INTERIOR OF 
THE UNITED STATES OF AMERICA 
AND THE STATE SEISMOLOGICAL BUREAU OF 
THE PEOPLE'S REPUBLIC OF CHINA 
FOR SCIENTIFIC AND TECHNICAL COOPERATION 
IN EARTHQUAKE STUDIES 



The National Science Foundation of the United Stetes of 
.-jr.erica, the Geological Survey of the Department of the 
Interior of the United States of America, and the State Seis- 
mological Bureau of the People's Republic of China (hereinafter 
referred to as the Parties), in accordance with the Agreement 
between the Government of the United States of America and the 
Government of the People's Republic of China on Cooperation in 
Science and Technology, signed in Washington, D.C., on January 
31, 1979, agree in this Protocol to pursue cooperation in the 
fields of earthquake prediction, earthquake hazards evaluation, 
earthquake engineering, and other basic and applied studies of 
earthquake phenomena as follows: 



ARTICLE 1 



The Parties agree to conduct exchanges and other coopera- 
tive activities on the basis of equality, reciprocity and 
mutual benefit. 



ARTICLE 2 



The Parties agree that cooperation may include such areas 
of mutual interest as acquisition, interpretation, and 



evaluation of geological and geophysical data; installation 
^np operation of geophysical instruments and the processing 
"and interpretation of .data therefrom for the study of earth- 
quakes; application of geological and geophysical techniques, 
including geologic mapping and tectonic analysis, to the 
study of faults, earthquake source zones, and geologic condi- 
tions that affect the propagation of seismic waves; installa- 
tion and operation of instrumentation for the study of strong 
ground shaking required for progress in earthquake engineering; 
laboratory, theoretical, and numerical studies of the geologic 
and physical processes preceding, accompanying and following 
earthquakes; post-earthquake daunage surveys; theoretical, 
analytical, numerical and experimental (both laboratory and 
in situ) studies of structural and soil responses during 
earthquake excitation; fundamental studies directed at a 
thorough understanding of the natural phenomena involved; 
and other areas of mutual interest. 



ARTICLE 



The Parties agree that cooperation may include the 

following forms: 

(1) Exchange, of scientists*, specialists, delegations, 
and of scientific and technical information; 

(2) Cooperative research on subjects of mutual interest, 
including devising and installing of instruments 
and equipment and the analysis of data therefrom; 

(3) Joint organization of scientific conferences, 
symposia and lectures; 



(4) Such other fozr.-.s of cooperation as n re mutually acreed. 

ARTICLE 4 

The cooperative activities carried out under this Protocol 
will be subject to the availability of funds and manpower for 
all Parties. The specific tasks, obligations and conditions 
with respect to the above-mentioned activities, including 
responsibility for the payments of costs shall be decided by 
mutual agreement on a case-by-case basis. Each year, the 
Parties shall arrange, through a meeting or exchange of 
correspondence, the exchange of personnel to be involved. 
Upon mutually acceptable terms one Party may send additional 
personnel to the other side. Participants will pay all 
expenses of their dependents. 



ARTICLE 5 



Activities under this Protocol shall be conducted under 
the guidance of the US-PRC Joint Commission on Scientific and 
Technological Cooperation established pursuant to the afore- 
mentioned Science and Technology Agreement. In order to 
implement this Protocol*, each Party shall designate a repre- 
sentative to be responsible for determining the directions 
and scope of cooperation and for ensuring the effectiveness 
of cooperation and exchange. The representatives of the 
Parties or their designated coordinators will, by correspondence, 
consult with each other and define the cooperative activities 
and other related matters. When necessary, a meeting may be 



convened by mutual acreer.rnt , to consider natters related to 
the imolementation of this Protocol. 

ARTICLE 6 

Scientific and technical information transmitted by 071* 
Party to another Party under Article 3 of this Protocol shall 
be accurate to the best of the knowledge and belief of the 
transmitting Party, but the transmitting Party does not warrant 
the suitability of the scientific and technical information 
transmitted for any particular use or application by the 
receiving Party or by any third Party. 

ARTICLE 7 

Scientific and technical information derived from coopera- 
tive activities under this Protocol may be made available/ 
unless otherwise agreed in an Annex under Article 8 of this 
Protocol, to the world scientific community through customary' 
channels and in accordance with the normal procedures of the 
Parties. 

ARTICLE 8 

(1) The specific activities as mutually agreed, and the 
terms under which they will be conducted, including 
financial arrangements, shall be embodied in Annexes 
to this Protocol. New cooperative programs will be 
confirmed by correspondence between the representatives 



i ■•■ crud :-.z ."..-.r.exes * c :.is r.-ozocol. In -he c^se 
cf iny _nccrs yjiencc; } -i-tveen thtr lirrrc c: - his 
. ' Protocol and the tern.s cf an Annex hereto, the 

terms of this Protocol shall be controlling. 

12) The ICauional Science Foundation and the Geological 
Survey of the Deportment of the Interior of the 
U.S. shall coordinate the participation of other 
U.S. agencies and entities, including, but not 
limited to, the National Oceanic and Atmospheric 
Administration, in the cooperative activities under 
thir ProTOcol. The State Seismological 3ureau and 
the Office of Earthquake Resistance of the State 
Capital Construction Commission of the PRC shall 
coordinate the participation of other Chinese 
agencies in the cooperative activities under this 
Protocol. All agencies' participation in the 
cooperative activities under this Protocol shall 
be restricted by the terms of this Protocol. 

ARTICLE 9 

In accordance with Article 5 of the aforementioned agreement 
signed January 21 f 1979, between the Governments of the United 
States of America and the People's Pepublic of China, the Parties 
scree to roach an accord respecting treatment of inventions, 
discoveries, and information subject to copyright arising under 
this Protocol. Such accord shall be reached within six months 



: the --itry ir^tc force or this Protocol =nc shall ^vcri^e an 
.-.nr. ex hrr r -rc. 

ARTICLE 10 

Title to any equipment sent by one side to the other side 
shall r f-F.in with the sending sice, during or after the period of 
this Protocol , any Party to this Protocol nay abandon any piece 
of equipment in place without further obligation or transfer the 
title to any other Party on such terras, including sale, gift or 
barter, as the Parties agree. 

The Parties agree to use their best efforts to assist in 
all reasonable ways, efforts by any Party to procure and export 
on commercial terms to the territory of another Party equipment 
that is necessary for this Protocol. 

ARTICLE 11 

This Protocol shall enter into force upon signature, and 
shall remain in force for a five-year period. It may be 
amended or extended by mutual agreement of the Parties. The 
termination of the Protocol shall not affect the validity or 
duration of projects under this Protocol which are initiated 
prior to such termination. 




DO „e at Beijing, this 24th day of January, 1980, in 
dup licate in the English and Chinese languages, both texts 
being equally authentic. 

^e S STATES OF AMERICA 

4 ijjL^Jh^l.^- — ' — '■ 



FOR THE NATIONAL SCIENCE FOUNDATION 
OF THE UNITED STATES OF AMERICA 




::.-yl£7:gatjo::s or ?:-.zkj:;:7C?.y ?hen_::e::a 
a v ;d techniques for earth duake prediction 

I . General 

The purpose of this annex is to establish cooperative 
? cii-r.zif ic iTozrir'S concerned with observe tiers of 
r:.-en&-ena that are possible :-erthr-a>:e zr >z'jrtcri , end with 
techniques of earthquake prediction based on such observations. 

A detailed implementation plan, which will specify time- 
table, participants, division of financial and logistic 
sppport, location of observations, techniques of data 
reduction, nrrancements for data analysis, and other 
relevant natters will be prepared by the parties for 
each program. 

II. Potential Research Program s 

The following list suggests some of the phenomena for which 
progr£»ns of observation, data reduction, and data analysis 
may be planned. Other phenomena can be added. 

— seismicity: search for techniques for prediction 
using seismic observations 

— deformation: search for possible features of land 
deformation for. use as precursors, including gravity 
ne^suremonts, leveling, trilateration, tr iangulation, 
studies of fault creep (using alignment arrays cf 
creepmeters) , and instrumental strain measurements . 



c,^=~-.:s,: ro«.rch for the T-r-V—l °* 

an ^^c^e-r.acnetic effect as vll as its presses 

as an approach to prediction. 

- 9 eoch«istry of fluid phases: search for ceochemical 
precursors in wells anc springs. 

- v, la storing: for :re=ur f ,ry Savior in 
chance* in the level and cuality of «.-.« « veils. 

- electrical measurements: search for precursory behavior 
in electrical properties as deduced from measurements 

cr natural and induced electric fields. 

- fundamental studies of earthquake process and its 
precursory mechanism. 

Th- initial objective of the joint vor* vill be to supplement 
existing and planned systems of earthguake prediction measure- 
ments in two regiens of the PKC and thereby increase their 
overall effectiveness. This approach vill lead to mutual 
advantage in that the Chinese side vill benefit from an 
enhanced instrumental, observation and analysis capability 
and the U.S. side vill benefit from the experience gained from 
the integrated system of observations and from experience 
with Chinese methods of analysis. Work vill be focused in 
-wo recior.s:' The Bei jing-Tianjin Kegion (114 degrees - 120 
Agrees E, 3B.S degrees - .1 degrees *) and the ...t Vunnan 
, eeit ,, (99.5 decrees - 101 degrees E; K degrees - 27 degrees 
joint work vill be developed in a step-by-step manner to = ssu, 
effective utilization of resources, building each new step 
upon the experience gained in previous steps- 



7c - j rr 1 -i~-'-r i. e: is'.ir.c c"C r 1 ^ ri n r r d ins t.: =■ - •'■ - - >• - 1 r - 

*_h& ?.£ii l:;g-Tiun jir. end Western Yur.r.ar, necic-.s, -he U.S. 3i = e 
v i 1 1 provide agreed equipment and instru^n:ci:'Jr. ( anc tram 
Chinese personnel in i ts operation as agre<?c in -he imple- 
- en ling p*ans. The ??.C side wi j 2 be respcnslr :e for providing 
c = -ix = 2 co-strurtion, for mswclling ins-ru.-er.-s and equiprer.r 
end for routine operation, and will bear related ccsts. 

III. Programs 1980-1981 

1. Seismological Observation: 

(a) The first steps will be to develop the capability of real- 
time detection and location and seismic data analysis for the 
seismic-network in the Beijinc-Tianjin Region and to develop 
a system of portable digital seismic event recorders and 
seismic data analysis for the Western Yunnan Region. 

The real-time detection and location capability in the Beijing- 
Tianjin Region will be centered around a computer with the 
analytic capability equal to or greater than a digital 
equipment PDP 11/34. All reasonable efforts will be made 
to obtain a computer with capability egual to or greater than 
a digital equipment PDP 11/4 4. The computer will be equipped 
with peripheral Appropriate for seismic data analysis, and 
other related cooperative research. Detailed arrangements 
for this computer system, including peripherals, will be 
developed based "on technical discussions between the parties 
and available funds. The computer and peripherals will be 
procured in 1980, but the procurement of sone may extend into 
1981. A plan to share the maintenance of the computer and 
peripherals will be developed. The capability of the system 

. - r. o ff- r><=> TTTl "i t . 



The ivnw :c: Kester^ V ^ r-in r:ovi:ice will co^sir.i ; r; i t : 2 ] 1 y 
1 of 10 digital event recorders with capability ecual to or 
greater than the Geotech MCK 600 and a computer with 
analytic" capability equal to or better than a Hewlett-Packard 
Systeir. 4 55 with peripheral equipment appropriate for seisx.de 
;c:c analysis. This i-quipr.sr.t will be procured curing 1&H0. 

In 1981, based upon the development of the vcrk in Yunnan 
Province, the capabilities for seismic data analysis and 
processing in cooperative research will be increased appro- 
priately. If efforts currently underway at the USGS to 
C eve loo a prograir-.able hardware devico for the automatic 
detection of P-Wave arrivals are successful, if the plans 
of the SSB are to install a telemetered network in Kestern 
Yunnan and if funds are available, one of the USGS systems 
capable of detecting P-Wave arrivals on at least 64 channels 
will be provided for the Western Yunnan Region in 1981. 

If the work with digital event recorders in Western Yunnan 
proves successful, and if funds are available, the USGS will 
provide 10 digital event recorders with capability equal to 
or greater than the Geotech MCR 6 CO for work in the Beijing- 
Tianjin Hegioh in- 1981' or 1982. 

(b) Also curing I960, the sides will exchanqc small 
groups of researchers to study the data on e=ich side, to- 
exchange methods of interpretation and research results, 
and to plan experiments using the equipment described above. 



1 • " H'SC the i LZSLbi lity of joint ceicrr.at i .-.easure- 

::^r.*s will be :^vcst:: c t-ri. Techniques ro be i nvest^eteu , 
v-ith e-phaFis on the Western Yunnan Segion, will include the 
installation of a 2 i'c—.ent arrays or creepr.eters ro r.sasure 
i-rclz zz<7i~p and the establ ash.- en- c: £rr.ell - 1 tril t-.£r= t ion 



If the fsaribility of measuring strain using smz* 11 -scale 
trilatera tion networks is demonstrated in 1980, and if funds 
are available, the U.S. side will provide two electronic 
distance measuring devices equivalent to or better than a 
Hewlett-Packard K? 3B08A in 1981. The Chinese sice will 
investigate the possibility of obtaining the services of 
an aircraft to make measurements of temperature and humidity 
along the line of sight for large-scale trilateration measure- 
ments. If this proves possible, a joint plan for such measure- 
ments will be developed. 

ib) In the second half of 1980, the U.S. will send a small 
group of scientists to China for 2 months to investigate some 
seismic recions in North and Northeast China. Arrangements 
will be made whereby both sides may exchange during the visit 
viewpoints, methods' and research results about relevant subjects 
of mutual interest (such as research on the mechanism of 
so " ,e strong earthquakes in North China, based on the evolution 
of regional deformation field and regional tectonics). 

(cj In 1981, China will send a small group of scientific 
workers to the U.S. for 2 months to investigate the Palmdale 
Uplift region in Southern California j;vJ c*_-f orr.-i tion surveys 



- L-ojcny the Sar. »:,5rc-^£ r<=u3t. 7j u r _ n c their 

. i s i t , arrangements will be -.a :1s* whereby both sjces may 
ay- hinge viewpoints, -ethcis and research results on 
relevant subjects of mutual interest (such as \he cause of 
the Southern California Uplift). 

3. Magnetic Measurement 

During 1930, the feasibility of joint magnetic measurement 
systems will be investigated. A system of three to five 
portable 5-10 cay recording magnetometers will jje used for 
.-agnatic surveys in both the Bei jing-Tian jin and Western 
Yunnan Regions. 

If these measurements are successful and funds are available, 
the 0,5. side will provide five portable recording magneto- 
meter systems each for the 5eijing-Tianjin and Kestern Yunnan 
Regions in 1981, 

If funds are available, 10 telemetered magnetometers will 
be installed in the Western Yunnan Region in 1981 or 1982. 

4. Preparation of Implementation Plans and Initiation of 
Work Durir.q 19S0*„. * . 

For the programs listed above, the PPC side will send a small 
croup of scientific and technical personnel to the U.S. to 
Ircrn the instrumentation and techniques of data processing 
and analysis, to discuss selection of instruments, and to 
prepare a detailed "i mplementation plan for programs under 



:.*.:s ^r.r-ix; the U.S. sice will stnc ^ sr.i 2 1 c: r,jp of L-:,t::'ic 

-t-rhr.ical personnel to Chirja to complete detailed ixp3e-.ent£- 
-.i^n rlar.s, to investigate and discuss selection of sites to 
cc : ry out feasibility studies, and to install instruments 
and equipment together vith Chinese technical personnel. 



.- 1. 
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ro the ? r -eco:oi :- o?. sc i en: : y ] c .-.nd : rch:. : 
c dc? i -at : c i; 1 :: ~h y-r. ys'.v. z $ ri"-- : zz 

i nvestigation of intra -plate active 

".MJLTS AKD EARTHQUAKES 

I. Ite.-as for Cooperation 

il) Cc-i. : rci:ve szu=y d: sei smco er.ic strict jr?_-s ir. the 
vsstfeir. ;-::rt oi the U.E. c.nc North Chant (i:;C juiinc field 
investigation, interpretation and analysis of satellite 
photographs.- palecmagnetic measurements, mechanical analysis 
of roc): structure) . 

(2) Investigations of earthquake recurrence by study of 
historic and prehistoric ancient earthquaV.es by trenching, 
age dating, and other techniques. 

(3) Study of occurrence of great earthquakes, focal mechanisms, 
crnd distribution of intraplate seisroicity . 

(4) Study of the relations of Pacific plats motion to 
seismicity in the Western U.S. and East China. 

(5) Seiiinto tec tonic and geologic investigations in Western 
Yunnan Province. 

II. 19PO-1981 Program — Topics will be selected from the 
following list with scheduling and size of groups to be 
determined on,a year-by-year basis. 

(1) Investigation "of .the Tanglu Fault in relation to 
earthquaV.es: A group from the U.S. side will go to China 
for joint field investigations and discussion of data and 
theories. A group from the Chinese side will go to the U.S. 
to take part in laboratory studies, such as pal eomagnetic 
measurement, mechanical analysis of rocx structure and 
interore:i.it:ion of satellite images in this region. 



: .2 Z.-.vtsr : r:a - i on c: the r e 3 u t i en c: car:;^':=:>.o£ ro the 
■San Andrews Fault . system to the U.S.; A group fro::, the 
Chinese sice will 90 to the U.S. for joint field investi- 
gations, to engage in laboratory studies, such as paieo- 
rrigretic -sasiiresent , interpretation of satellite iir.ages, 
c*:s T..f z'T t =.T:i caZ cf.clysis of rc~k structure. 

Investigation of ancient earthquakes and traces or 
historic earthquakes in several localities in China 
(Southern Xincxia Province) and thsir chronological dating: 
a sr.ail croup iron, the U.S. side vill 90 to China for joint 
rieac investigation, including trenching and other studies. 
Subsequently, a small croup will be sent from the Chinese 
sice to the U.S. to participate in chronological eating by 
various techniques and other laboratory studies. 

(4) Investigation of historical and prehistorical earthquakes 
and their seismo-geological traces in several paleoseismic 
areas of U.S. (selected localities in California, Kevada 

and Missouri); A group from the Chinese side will go to the 
U.S. for joint field investigations and to engage in research 
and experimental analysis. 

(5) Seismotectonic and geologic investigations in Western 
Yunnan Province: A small group from the U.S. sice will 
join Chinese scientists 'in. geologic investigations to 
determine "the ceologic'origin , role of deformation and 
recurrence _inie of large earthquakes in the region of Vestern 
Yunnan tc be instrumented jointly under Annex 1. 



:o the j-soj-ocol ;C? ;;ci n::Tinc and t=.tk:;ical 
c c ; ? z =a t i o:c : n la h v ; . > : z s t v d : £ 5 

COOPERATIVE SESEAKCH ON EAR'iHOUAUE 
ENGINEERING AliD HAZARDS M1T2 GATIC:: 

I . General 

This annex presents selected cress for cooperative research 
on e e _- 1 h q u a e engineering and hazards mitigation under this 
Protocol. Derailed bilateral plans including research tasks 
and financial and other requirements for each specific activity 
will be presented in a joint proposal. Joint proposals will 
be prepared by the. performing institution and/or scientists and 
the corresponding counterpart. The selected topics presented 
below do not exclude other cooperative activities or projects 
which might be deemed desirable by the Parties for inclusion 
under this Protocol. Financial support for individual projects 
by UST will depend on evaluation of research proposals and the 
availability of funds. 

II- Objective and Scope 

(1) Installation and deployment of arrays of strong -motion 
instruments in China. Consideration will be given to the 

following : 

1-A: A mobile array of digital and/or analog strong-motion 
^ccelercgraphs^ wi th an 'instrument and service base at a major 
city such fis Beijing." The array is to be deployed after a 
major event for the purpose of capturing orounc motion data 
due to large earthquakes and aftershocks. The ^rray might also 
be employed if a prediction or warning of a major earthquake 
were issued. 



1-3: local cen?e 5 1 ronc-moti on ir. str ::rc:n: r: r :' y to be deploy 
possibly in tn& Bei 3 inc-Titn j in r.rea, for re-ccrdino cata of 
rurface and downhole motions due to earthquakes. 

1-C: A composite array to be deployed in Southwestern China 
near the Sichuan-Yunnan border area for the purpose of observing 
the effect!- of source .-echanisr?.s , propagation paths and site 
cone ir ions c»n ground motion. The measuring insurgents, accessor 
and associated training of technicians for the aforementioned 
strong-motion arrays will be provided by the U.S. side while 
the PRC sice vill provide costs for the support of local 
scientific and technical manpower, materials, and supplies - 
reuuired for the site investigation and preparation, instrument 
installation, maintenance and operation. Both sices shall 
share the support and the data on an approximately equal basis. 

(2) Establishment of facilities in China for processing strong- 
motion records. On the basis of mutual support, the U.S. side 
shall provide, v;henever necessary and possible, assistance in 
technology, software and hardware facilities to the PRC for 
the establishment of a strong-motion data processing center. 
The U.S. will make available the necessary hardware facilities 
•cpon mutually accepted terms. 

(3) Study of ground motion characteristics of destructive 
earthquakes (including seismic risk and raicrozonation analyses). 
Joint projects shall be developed and conducted on the basis 

of collaboration of theoretical, analytical, and field studies, 
noth sices shall provide the necessary seiswoiogical , geological 
and ground reotion data when available. This data includes 
rreinstrumental seisnicity and cite characteristics. Specific 
sites £nd regions for cooperative study shall be selected jointly 



. , St'-iv c. : £:rj::'-r jl - z z, or.ro , r c- 1 . . d i: a j 1 1 y , : :-i iure 
■.-::.;:r.:srs, desicn of t:ru::"j:es tinclucinc; brittle, 

jjct::e # massive end expended systems) under the action of 
large earthquakes. "he study shall be- organized in con- 
sider ( -;t ion of the status of current theoretical and 
computational investigations and the field experiences and 

rrii^ental conditions in both countries. Balance shall be 
maintained between the respective interests of both sices in 
tr.e material and structural types considered and in the selected 
methods of analysis. Equal emphasis should be placed on 
theoretical developments and practical applications. Types 
of structures and facilities to be studied ir.ight include: 

(a) earthen cams; 

(b) hydroelectric power generation systems; 

(c) unreinxorced masonry structures; 

(d) underground conduits, cavities, and dwellings; 

(e) network systems for transportation, transmission of 
power and energy and water supply; 

(f) off-shore, harbor, pile supported structures, and 
inland water structures, and 

(g) industrial, commercial and residential structures- 
Uncer mutually agreed terms, the U.S. side shall provide 
technical assistance to the PPC for the establishment of 
experimental capabilities in structural dynamics as required 
in these joint research projects. The U.S. side will make 
avcii'sble the necessary equipment upon mutually accepted 
teiTis. 

(5) Study of the earthquake resistance of soils and soil 
structures v;ith emphasis on such problems as the liquefaction 
of sand and the dynamic response of silty Foils and soft clays, 
f^i lnv* r^nci^oraf innc m^v ;inrOv in these "ioi*it studies: 



Fir.es shall provide field t2.jt£ o: soil c - : .~.a z i cn 
-r.t ;ailjrr? cue to recent earthquakes end conduct irs situ 
.inc jaborattry tests .of soil samples ; 

fbj 3ot'n sides shall conduct appropriate dynamic tests of 
soil samples and models using shaking tables, centrifuges, 
.:.-.c other appropriate laboratory equipment, and 

(c) Both sices shall correlate and interpret the results- 
Under -utually agreed terms, the U.S. side shall provide 
technical assistance to the PRC side for the establishment 
of experimental capabilities in soil dynamics as required for 
joint research. The U.S. sice will -make available the necessary 
equipment upon mutually accepted terms. 

Study of technology for urban earthquake hazards reduction. 
The following considerations may be included to study measures 
for urban earthquake hazards through urban planning and 
architectural design: 

(a) The study of effects of building and infrastructure 
system failures on life safety and recovery; 

(b) The istudy of measures to decrease vulnerability of 
infrastructure systems in urban areas; 

(c) The study of mitigation measures for critical facilities 
such as hospitals, police .and fire stations and communication 
systems; _ 

Id) T;;e study- of" techniques for seismic reliability 
identifications, reinforcement, and other alternative pro- 
cedures for reducing vulnerability of existing structures; 

(e) The development of techniques for assessing vulnerability 
of habitations! structures; 



■---res :or :^=uc:n: vulr -£bi i i t y of buildings , r , c :n f ri . 

" ::jL " jrE £: * r ' er:£i in "rbar.;- e J areas including ;o:h pre- 
and pcst-eai thguake contexts . 

Implementa tion rian for the Year 1980 
(1) The PRC side -hall -nc several persons to the U.S. to 
i-vesricate the design and management of strong-merlon 
.nstr-^ents and -.cintenance and installation of strong- 
motion instruments and data processing. The U.S. side shall 
.end several perrons for participation in zhe design cf the 
proposed arrays and in-field reconnaissance of proposed 
instrument sites. The objectives of this exchange will be 
to make concrete plans to: 

(a) design networks; determine balances between fixed 
and mobile instruments and between types and numbers of 
instruments to be deployed; and select areas for. initial 
instrumentation. 

ib) Share experiences and P lan for processing and 
analysis of the data obtained from the networks. 
(?) The U.S. side shall provide a limited number of strong- 
motion measuring instruments for the mobile array and the 
PRC shall provide the manpower, facilities and funds needed 
ror installation, operation, and maintenance of the scientific 
and cechnical studies. •* 

IZ) The PRC side shall' send an appropriate number of 
scientists, engineers, and researchers in the field of 
earthquake engineering and hazard mitigation to the U.S. 
to investigate the design and use of earthquake simulators 
and other laboratory and field facilities for studying the 



to - .jrly -;::cct:on i-::orts. The U.S. -ice -ill -end 
ipirccriiie number of engineers, r.rchiiscts, and planners 
~° i-vssiagate or to participate in joint studies. 
{4) develop a plan to per~.it joint teams of experts to 
conduct cooperative analyses of structure ana soil failures 
at =n azroec tine in earthquake-damaged areas acceptable 
tc both the ?RC and L.S. 

(5) Study the feasibility and identify common interest areas 
in societal response research for earthquake hazards 

iT.i tigation. 

IV. 1983 Flans 

(D Complete initial deployment of instrumentation in 
mobile and/or fixed arrays in manner and regions as determined 
in I9S0. 

(2) Continue projects started in 1980 and initiate some 
additional above-mentioned items of cooperative study. 

(3) Increase the exchange of scientific information and 
personnel. 

(4) Conduct a workshop on seismic analysis and design of 
reinforced concrete structures including methods for the 
identification, evaluation and reinforcement of existing 
hazardous buildings. The workshop shall be in the Summer of 
1981 , in the U.S..*-' * ' • 

(5) Conduct a workshop on microzonation techniques and their 
implementation for earthquake hazards reduction in Spring 

or Fall of 1981 in China. 

(6) Prepare a bilateral joint conference on earthquake 
engineering curing the Cummer of 1982 , in China. 



This annex presents selectee study are^s for cooperative 

research c- dee.- c.-jsui szr-jrz-jre. A c t - = J]ef r iZ-t-r^l 

proposal i-cjuci-c financial r.nd ether r*I c-v&-t r sruirer.er.ts 

lor each specific project will be presentee for consideration 

by each sice. Joint proposals will be prepared by the 

performing institution and/or scientist and the corresponding 

counterpart. The selected study areas below do not exclude 

other cooperative activities or projects which might be deeded 

- d "ff£r^ 1 g.^y._^: ie Piti es for inclus ion under thi s protocol. 

11 • Objectiv e" " ~ ' ~~ 

To use a variety of approaches to improve understanding of 
deep crustal structure; to study the conditions and geodynamic 
processes leading to earthquake.; to study earthquake source 
mechanisms; and to study related geophysical problems. 

III. Scooe 

To *.ap deep crustal structure detail using natural earthquake 
<3«e, reflection.^ refraction profiling, gravity survey., 
heat :-low..urvey«T and. various magnetic and electrical 
techniques. 

IV. Implementation Plan for 1980-1981 " 
CI) The PTiC side shall E ^ n d sever.il investigators to the 
U.S. to observe and participate in a seismic reflection pro- 
filing experiment and related data processing and interpretation. 
(2) The U.S. side shall send several investigators to the PRC 
to conduct appropriate field surveys «r.d to collect data in 
sucoort of the obS/>r*f-s v,-.c *-^<r. - ^ _ 



coc?ZF-VTio:: ::: £Ar:7HCJA/.E indies 

L 

COOPERATIVE HESZAkCH PPO-'HCTS OK 
LA£jr.ATCRY i.* TIDIES IK ROCK MECKAN1CS 

- - Genera l 

Tr.iG ar.nex presents selected study f.rees for cooperative 
research on laboratory studies related to rock mechanics. 
A detailed bilateral proposal including financial and other 
relevant requirements for each specific project vill be presented 
:er censi deration by each sice. Joint proposals will be pre- 
pared by the performing institution and/or scientists and the 
corresponding counterpart. The selected study areas belov 
do net exclude other cooperative activities or projects which 
might be deemed desirable by the parties for inclusion under 
this protocol. 

II . Objective 

r Xo mndel thermodynamic conditions of deep crustai structure 
in the laboratory; to study geophysical characteristics of 
rocks, particularly the mechanism of fracture, in order to 
understand deep crustal structure and the earthquake process; and 
to provide accurate explanations for earthquake precursers. 

III. Scope 

Cooperative studies shall include {but not bo limited toy: 

(A) The variation cf physical properties of rock during the 
fracturing process (elastic wave velocity, electrical re- 
sistivity, permeability, volumetric dilatancy, and uhe temporal 



ic; The effect of pore- fluids and partial melting at high 
prossjre ind temper a cure . 

Pesearch proposals -nder this annex may contain the purchase 
cr cevrrlcp.*T:er)t of labr.ritorv equipment necessary for the 
ccncucz of the i ^ search . 

IV . Irrp'i err. sntation plan for 1980-1992 

[7-.) In 1930 and I9S1, the PRC side will send several persons 
to relevan- laboratories in the U.S. for cooperative studies 
on mutual ly agreed upon subjects, 

(5) In 1982, the U.S. side will send several persons to 
relevant laboratories in the PRC for cooperative studies on 
mutually agreed upon subjects. 



TO THE PROTOCOL FOR SCIENTIFIC AND TECHNICAL 
COOPERATION IK EARTHOuAKE SjUDIES 

DEPLOYMENT OF VEHV LONG PERIOD SEI SHOoRAPH jc 
STATIONS (IDA) AND COOPERATIVE RESEARCH 



General 



A new network of very long period seismograph! c stations 5.S . -V 
bsinc established around the world vith the help of the . 




funa omental geophysical' problems. 




Til. * Sccoe 



Y- 



To install on?\lDA station at" an appropriate location In"' # ,* 




operators,/ supplies such' as "spare parts and magnetic .tape ,^'ana 
Jill provide" -ill the* da'ta from' the* entire IDA network - _~ The. ?R 



side will"" provide ; site preparation and construction of 'a ; ^/- 



suitable .vault if'; nececsary/^.aiiitensnca 'and operation , of "the;. 



" v • I- -: t ---=nt£- 2Q r. f or ISBO 

Install m IDA station in Southwestern Chine. }* urging 
is the chosen site a-t the present tine. 

;3) During the first six ir.onths of 1980, ^.he -3C sice will 
co^s-jit vith appropriate U.S. investigators about site 

£ .;^c si?: r.c-ths of ISeO, tht U.S. sacs will deliver fell 
instruments and associate apparatus to the PRC for 



-j:ke>: : 

to the protocol ?c?. scientific and techmcal 
c0cfzf.a710n ik eapt^ouake s7ud2 ee 

exchange cf. data and films of _ ee1sj40grams 

The purpose of this annex is to facilitate the exchange 
cl 'szrz'r. science data and to enhance research efforts in 
ror.sr.cl^jy cn a global basis by providing higher quality 
e 2 sr. i c data. 

Tr.e Karicr.al Geophysical ar.d Solar-Terresirial r^ta Center 
iNGSD") of the National Oceanic and Atmospheric Administration 
t \OA.V, will provide to the Institute of Geophysics (IOG) of 
the Statti ~eismolocical Bureau the following equipment: 

iA) The panoramic microfilming cajnera specially designed to 
film sei sinograms; 

(B) Film for the -shove camera; 

(C) Chemicals for processing; 

(D) A table-top developing tank for processing the film; 
IE) Other t-xp?ndable items necessary for photographing 
.-*ei sinograms or developing film; 

(?) A machine '.vhich allows optical viewing of film and 
printing of se i sinograms . " 

" ** 

This equipment shall remain with the Institute of Geophysics 
for t:.c reriod of the activity described in the protocol. 
A scientist and a microfilm equipment specialist of the 
National Oceanic and Atmospheric Administration shall supervise 
installation of the equipment at the Institute ana demonstrate 
- * r ';«f.r ( '>'.on -^nd na: -.ten^nct for ncriod of two weeks lifter 



,.., j: ;- &J , t , and installation costs, shal- be -he rcsponsi- 
li.zv of the IOG. Costs for unusual -.ainicnance problvrcs, 
repairs, and replacement of parts for the equipment shall 
he shared equally by both sides, subject to Article 4 of the 
Protocol. 

7-e Ir.sti-ute shall furnish copies of microfilm records 
produced by the camera to the National Oceanic and Atmospheric 
Administration on a monthly basis during the period of the 
activity provided for in this Annex. During this oericd, the 
:jG3DC shall furnish to the IOG at no cost and at the request 
of the IOG, the same number of microfilm records as the IOG 
furnishes to MG5DC. Microfilm records in excess of this 
number requested by the IOG will be supplied by NGSDC at 
cost. The parties shall consult as appropriate to insure 
the scientific utility and continued availability of seismic data 
resulting from the carrying out of this agreement - 

II. The State Seismolog ical Bureau and the United States 
Geological Survey agree to exchange their publications that 

deal with areas of mutual interest as defined in Article 2 of this 
Frotocol- 

III. A plan for implementing the exchange of seismic data and 
publications and specifying the details of the arrangement 

vill be prepared in 1?£0. 



